Development of cholinergic projections in organotypic cultures of rat septum, hippocampus and cerebellum.
ChAT and AChE activity in the hippocampus originate primarily in axons from cholinergic neurons located in the medial septum. The development of cholinergic projections in organotypic explant cultures of rat septum, hippocampus, cerebellum and habenula was studied using AChE histochemistry and biochemical ChAT and AChE determinations. Hippocampal and cerebellar explants cultured without a septum contain negligible amounts of ChAT after 6 days of culture. When the hippocampus was cultured for several days in the presence of a septal explant, a massive increase in ChAT was observed in the hippocampal explant. When co-cultures were stained for AChE, AChE-positive projections were seen to grow out from the septum to invade the hippocampal explant. To a certain extent this ingrowth of septal cholinergic fibers into the hippocampus is target-specific, since cerebellar explants cultured with septum showed neither an ingrowth of AChE-containing septal fibers, nor an increase in ChAT activity. Also, habenular AChE-positive fibers fail to grow into a co-cultivated hippocampal explant. Further, in septal explants co-cultivated with hippocampal explants an increase in ChAT activity was seen as compared to septal explants cultivated alone. The possible factors responsible for the observed specificity and the increase in ChAT activity under co-culture conditions are discussed.